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I. INTRODUCTION
Financial intermediation in Latin America is low by international standards. Financial systems in Latin America are still largely bank-based, but after a short period of strong credit growth sparked by financial liberalization in the early 1990s, bank lending has not yet recovered from the collapse following the banking crises of the mid-1990s (Singh et al., 2005) . As a result, bank lending as a percentage of GDP is low compared to industrialized countries and other emerging markets (Figure 1 ).
This lack of financial intermediation is seen as an important obstacle to growth: there is a considerable body of evidence indicating that financial intermediation is not only correlated with growth but a causal factor in explaining economic performance (see, for example, Levine, 2004) . The low levels of lending in Latin America appear related to the prevalence of high intermediation costs in the region. Intermediation spreads in Latin America are high compared to those in other banking markets. This is true when measuring spreads either as ex-ante bank spreads (the difference between weighted averages of lending rates and bank funding costs, Figure 2 ) or ex-post net interest margins (defined as the bank's total interest income minus total interest expense, divided by the sum of interest bearing assets, Figure 3 ). The high levels of spreads are not a recent phenomenon, and unlikely to be a result of the ongoing process of bank consolidation. As in other regions, in the 1990s Latin America saw a trend toward bank consolidation and concentration. To a large extent, consolidation was driven by financial crises and subsequent regulatory tightening (IDB, 2004) . While this resulted in a marked reduction of the number of banks in most countries, it does not seem to have yielded a decline in competition intensity, partly because it was accompanied by a lowering of barriers of entry to foreign banks (see Roldós, 2004, and IDB, 2004) . In fact, banking spreads have fallen somewhat over the last decade although the pace of the reduction has been slow ( Figure 4 ). This paper takes a closer look at the determinants of bank interest margins in Latin America using bank-and country-level data from 85 countries, including 14 Latin American economies. We assess the role of bank-and country-specific factors in determining banking spreads using micro data from over 2,200 banks. Taking an international perspective allows us to delineate the key dimensions in which Latin America differs from other regions. The paper differs from existing studies in further dimensions apart from the Latin American specific focus in a cross-country approach. Among other aspects, we make use of new or expanded data sets (including comprehensive information on reserve requirements and foreign ownership) and investigate the relationship between competition and bank spreads by using behavioral measures of bank competition suggested by the new industrial organization literature.
The results suggest that Latin America has higher interest rate levels, less efficient banks, and larger reserve requirements than other regions and that these factors have a significant impact on spreads. However, Latin American countries do not differ markedly from their peers in other aspects that are found important in determining the cost of financial intermediation, such as inflation, bank profit taxation, average bank size, or average equity as a percentage of total bank assets.
II. THE DETERMINANTS OF SPREADS: LITERATURE REVIEW
The extensive literature on bank behavior suggests that, at the country level, the following factors are likely to influence the cost of credit:
• Creditor rights and the quality of the legal framework. Higher recovery rates and shorter times to repossess collateral in countries with better legal environments are expected to reduce bank spreads. Some studies have found a significant impact of judicial efficiency on ex-ante spreads and net interest margins (see Majnoni, 2003, and Demirguç-Kunt, Laeven, and Levine, 2004, henceforth DLL) .
• The degree of banking competition. More intense competition intensity should yield lower spreads. Empirically, however, a strong correlation between direct measures of competition or concentration and spreads is hard to find. 3 Nevertheless, administrative expenses have been found to be positively associated with net interest margins, and the presence of inefficiencies in a country's banking system in turn is likely to reflect a lack of competitive pressure.
• The macroeconomic environment. There is no generally accepted model relating macroeconomic performance to spreads between borrowing and lending rates. However, macroeconomic volatility may raise the risk of default and therefore bank spreads. In the dealership model of banks developed by Ho and Saunders (1981) , interest margins rise with the variance of interest rates as a result of the intermediation risk faced by banks. This is supported empirically by Saunders and Schumacher (2000) , among others. Moreover, if inflation shocks are not passed through to both borrowing and lending rates equally rapidly, bank spreads may be correlated with inflation rates, and indeed various studies find a positive correlation between spreads and inflation (see Honohan, 2003) . Similarly, theory predicts that the riskiness of borrowers is likely to rise with the level of interest rates, possibly in a nonlinear way. Banks will typically want to be compensated for higher risk, which yields a positive relationship between the level of interest rates and spreads. Lastly, an increase in economic activity may raise the net worth of borrowers and lower spreads (see Bernanke and Gertler, 1989 ).
• Taxation, including reserve requirements. Taxation of financial intermediation can take different forms, such as financial transaction taxes, bank profit and revenue taxes, or reserve requirements that are remunerated at below-market rates. Taxation drives a wedge between borrowing and lending rates. Effective tax rates usually rise with inflation and the level of short-term interest rates, and depending on the behavioral response of banks and depositors, the same form of taxation will have a larger effect on bank spreads at higher inflation levels. See Honohan (2003) .
• Availability of information about borrowers. Higher availability of information about potential borrowers will reduce default risk and lower spreads. For example, the existence of credit information registries and good accounting standards are widely seen as important for improving risk assessment and reducing ex-ante spreads (and, through risk premia, also ex-post margins). See Chu and Schechtman (2003) .
• Banking regulations and mandated lending. Regulatory barriers to entry will reduce competition and increase intermediation margins. Regulations may also take the form of mandated lending programs which requires lending to particular sectoral groups, often at low or subsidized rates. The costs associated with these mandated lending programs tend to be borne by other borrowers.
Bank-specific factors, however, also affect the level of interest margins. Banks have different strategies which may affect their product mix and the pricing of loans (see Dell'Ariccia and Márquez, 2002) . For example, some banks may rely more on fee income than others. Similarly, in an imperfectly competitive environment, larger banks may be able to exploit economies of scale and lower interest margins, institutions with larger market share may be able to charge more, and banks with larger overhead costs may pass these costs on to borrowers. Well-capitalized banks may face lower funding costs, implying larger net interest margins (see DLL).
Foreign banks in developing countries are generally thought to be more efficient than domestic ones. The evidence on the impact of bank ownership on the level of spreads charged, is, however, mixed. Martínez Peria and Mody (2004) find that foreign banks in Latin America, in particular new entrants (as opposed to banks acquired by foreigners) were able to charge lower spreads than domestic ones. On the other hand, Claessens et al (2001) report that foreign banks tend to have higher net interest margins. Detragiache et al. (2005) find that in poor countries, a larger foreign bank presence is associated with shallower credit markets.
Previous studies on Latin American banking spreads have emphasized the importance of taxes, operating costs, imperfect competition, and macroeconomic volatility in determining the cost of financial intermediation. Using data from seven Latin American economies, Brock and Rojas Suárez (2000a) find that administrative and other operating costs as well as reserve requirements contribute to the prevalence of high spreads in Latin America.
industrial countries, in Latin America, higher shares of non-performing loans tend to be associated with lower spreads. 5 Examining the effect of foreign participation and market concentration on spreads in five Latin American countries, Martínez Peria and Mody (2000) do not find a significant effect of the share of nonperforming loans on spreads. The authors also report that spreads are positively related to concentration measures and administrative costs. In a study comprising five Central American economies, Dick (1999) also documents that high operating costs are the most important component of the spread.
Similar results have been found in studies focusing on individual Latin American countries. Barajas, Steiner, and Salazar (1999) examine the behavior of spreads in Colombia, reporting that imperfect competition and operating costs, the fraction of nonperforming loans, and financial taxation all contributed to high spreads. Catão (1988) studies intermediation spreads in Argentina, singling out high administrative costs, loan-loss provisions, and imperfect competition as key determinants. Brock and Franken (2003) assess the factors driving interest spreads in Chile. Among their findings is that macroeconomic volatility, bank size, and concentration measures are significant spread determinants across different specifications. A substantial number of studies have focused on Brazil. For example, the Brazilian central bank regularly publishes a decomposition of ex-ante spreads, and has traditionally emphasized taxation, administrative costs, and loan-loss provisions as the main determinants.
6 Koyama and Nakane (2002) conclude that risk perceptions accounted for the largest fraction of total ex-ante spreads, with administrative costs and indirect taxes (excluding reserve requirements) coming second and third, respectively. 
III. DESCRIPTIVE EVIDENCE
In this section, we use data from a variety of sources to assess how Latin America scores in international comparisons of the dimensions highlighted above. Data on bank-specific variables, including net interest margins, are taken from the Bankscope database. (Details on the construction of bank-specific variables can be found in the appendix). We include data for the period 1999-2002. We use data on banks from all developing countries and emerging markets included in Bankscope's database. Not all variables are available for all banks, and in most estimations we work with samples of 30-60 countries and data on 1,000-1,300 banks. To measure economy wide characteristics, we resort to a variety of sources, as discussed below.
The focus on ex-post net interest margins as opposed to ex-ante spreads between deposit and loan rates allows for a broader examination of the costs of financial intermediation. Net 5 The authors argue that this could be the result of inadequate provisioning or reflect the fact that banks with a high proportion of bad loans may lower spreads to attract deposits and grow out of their troubles. 6 See Banco Central do Brasil (1999 Brasil ( , 2000 Brasil ( , 2001 Brasil ( , 2002 Brasil ( , and 2003 . 7 See also Afanasieff, Lhacer, and Nakane (2002) . Cardoso (2003) examines the effects of reserve requirements on banking spreads through their impact on bank inflationary revenue (resulting from noninterest bearing demand deposits), finding that spreads decline with inflationary income. The central bank spread reports contain a number of other studies of spread determinants that cannot all be surveyed here. interest margins-the bank's total interest income minus total interest expense, divided by the sum of interest bearing assets-are easy to calculate from bank balance-sheet information and available for most banks. They allow for an analysis of the determinants of intermediation margins in a general equilibrium setting, taking into account all operations of a bank. For example, banks may compensate high taxation of a particular form of intermediation (such as demand deposits) by charging lower rates on other liabilities.
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Spreads measured as the difference between deposit and loan rates do not capture this effect.
Another aspect is that, when measured in a large sample, net interest margins in principle control for expected default probability. This is true since they are based on actual interest received, i.e. including performing and nonperforming loans. However, they still incorporate default risk premia if banks are risk averse since in that case banks will want to get compensated for assuming risk through higher interest margins. Of course, in any given period, default realizations may differ from expected levels, particularly in the case of large macroeconomic shocks. A drawback of ex-post interest margins is that they do not measure the marginal cost of intermediation. 9 We will complement our analysis with an alternative spread measure. 
A. Creditor Rights and the Legal Framework
Latin America's ranking in indices measuring the strength of creditor rights and the quality of the legal framework is below the average among developing countries/emerging markets. This is in line with the perception that the legal environment in many Latin American countries is regarded as detrimental to lending. In some countries, there has been a pro-debtor bias in legislation and jurisdiction; often, the judicial process is very slow, creating uncertainty about loan recovery 10 . For purposes of international comparison, we use both the index on "Legal System and Property Rights" from the Economic Freedom Index of the World Annual Reports as well as an index on property protection constructed by the Heritage Foundation. Figure 1 shows a clear negative correlation between country averages of net interest margins and the "Legal System and Property Rights" (legprop) index. The average score for the Latin American countries in our sample is below the average but average interest margins are clearly above a simple regression line describing the relation between the two variables. 
B. Macroeconomic Volatility
Macroeconomic risk in Latin America is, on average, similar to that in other emerging markets. Across countries, there is a positive correlation between macroeconomic volatility or country risk and interest margins. Again, average intermediation margins in Latin America are higher than predicted by simple linear regressions of margins on volatility and risk measures ( Figure 6 shows the relationship with the ICRG score, where a higher score indicates lower risk). 
C. Competition in the Banking Sector
The relationship between economy wide competition measures and interest margins is weak, possibly reflecting the difficulties associated with computing internationally comparable indices of competition intensity. The theoretical relationship between concentration and competition is ambiguous, and we therefore construct a behavioral measure of the intensity of competitive pressures as proposed by Panzar and Rosse (1987) . Panzar and Rosse show that the sum of the elasticities of a firm's revenue with respect to the firm's input prices (the so-called H statistic) can be used to identify the nature of the market structure in which the firm operates. In long-run competitive equilibrium, the H statistic should be equal to one, since any increase in input prices should lead to a one-to-one increase in total revenues. If the market structure is characterized by monopolistic competition, the H statistic will lie between zero and one. If the elasticity of demand is constant, there is a monotone relationship between the mark-up over marginal costs and the H index. H is defined as the sum of the coefficients a-d. For applications of this methodology to Latin American banking systems, see Belaisch (2003) , Gelos and Roldós (2004) , and Claessens and Laeven (2004) . For details on the definition of variables, see the appendix. 12 See Demigurc-Kunt and Huizinga (1999) for an early study.
D. Reserve Requirements
To examine the link between reserve requirements and interest margins, we complement data collected in the World Bank's database on banking regulations with information obtained from IMF country desks. 13 The impact on net interest margins depends on the level of interest rates, the level of existing reserve requirements, and in particular on the extent to which the bank adjusts lending and deposit rates in response to the changes in reserve requirements.
Across countries, reserve requirements on demand deposits are strongly correlated with intermediation spreads. Reserve requirements are relatively high in Latin America, and as pointed out in some of the individual country studies discussed earlier, are likely to be one factor behind high intermediation spreads. We use data on unremunerated reserve requirements on demand deposits wherever available. Regulations on minimum reserve requirements are typically complex. Summarizing these regulations in the form of one number naturally produces inaccuracies. While these inaccuracies introduce some noise into the data, they are unlikely to be a source of a systematic bias which would pose a problem for cross-country comparisons.
E. The Level of Interest Rates
Net interest margins are positively correlated with the level of interest rates, as measured by the rates paid on deposits. The relatively high interest rates prevailing in most Latin American economies therefore appear to be a likely candidate in a list of factors explaining high spreads in the region. 
F. Taxation of the Financial Sector
Bank profit and revenue taxation in Latin America is relatively low by international standards ( Table 2) . The relationship of spreads with these taxes (as measured by taxes paid by banks divided by gross profits) is slightly negative (not shown). However, financial transaction taxes in various Latin American countries (Argentina, Bolivia, Brazil, Colombia, Peru, and Venezuela) are likely to contribute to high spreads but international comparisons are hampered by the lack of comparable data. In a perfectly competitive environment, financial transaction taxes would be passed on fully to borrowers; in a less-than-competitive environment, some costs will be borne by depositors. In any case, the tax will drive a wedge between what borrowers pay and lenders receive, increasing the spread.
14 Similarly, mandated lending programs widen bank spreads but their effect is hard to quantify. Moreover, there exist no comparable data across countries that would allow for an international comparison.
G. Availability of Information about Borrowers
The availability of information about companies is more limited in Latin America than in most emerging markets. To measure the degree of corporate transparency, we use an index compiled by the Global Competitiveness Report (2002) . 15 The index is (mildly) negatively correlated with net interest margins, as expected. 
IV. ECONOMETRIC ESTIMATIONS
Based on the preceding descriptive discussion, in this section we explore the relative importance of different factors in determining interest rates using econometric methods. We carry out estimations of the following form:
16 15 See Gelos and Wei (forthcoming) for more details on this measure of transparency. 16 The specification is motivated by the work of Ho and Saunders (1981) and Wong (1997) . For related approaches, see Demirgüç-Kunt and Huizinga (1998) and Claessens and Laeven (2004) .
Net Interest Margin i,j = a+b·Bank j +c·Comp i +d·ResReq+e·Deposit Rate+f·Taxes+g·Legal i +h·Info i +i·Macro i +ε i,j , (2)
where i and j denote country and bank indices, respectively, Net interest margin is defined as interest income minus interest expense divided by interest-bearing assets,
Bank stands for bank-specific variables (bank size, bank equity, overhead costs, and foreign ownership),
Comp denotes country variables measuring the degree of competition in the banking system, such as the five-bank-concentration ratio or the H-Statistic,
ResReq stands for the cost of reserve requirements, measured as the rate of required reserves on demand deposits; wherever the information was available, data for unremunerated reserves were used;
Deposit Rate is the average rate paid on deposits;
Taxes stands for taxes paid by the bank, Legal denotes the two variables measuring the quality of the legal environment and the enforceability of contracts and creditor rights, legprop and prop.
Info stands for indices measuring the availability of information about potential borrowers,
and Macro comprises variables measuring the macroeconomic environment; specifically, we use GDP growth, inflation, inflation volatility, and country risk ratings.
The regression results highlight the role of bank-level factors in determining banking spreads. We first run simple cross-sectional regressions using data for the most recent year in the sample for which data coverage is satisfactory, 2002. 17 The initial focus on a single cross section is partly motivated by the fact that we do not have time-varying information about all variables at the country level, such as reserve requirements. The results for bank-level variables show that higher net interest margins are associated with smaller bank size and larger overheads (Table 3) . 18 These factors alone explain about 33 percent of the variation in bank spreads. The ratio of equity to total assets is not significantly associated with interest margins, nor is the dummy for foreign ownership. 19 The ratio of nonperforming loans and similar measures did not enter the estimations systematically. Since economy-wide statistics are repeated in the sample for all banks from the same country, standard errors are corrected for clustering by country.
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At the country level, the level of interest rates and reserve requirements are strongly positively associated with higher spreads, while the correlation with GDP growth is negative. According to the results of regressions, a fall in the deposit rate of one percentage point would be associated with a drop in net interest margins by 0.1-0.2 percentage points; and a reduction in reserve requirements on demand deposits by 10 percentage points would reduce net interest margins by an average of 0.4-0.7 percentage points. A possible objection to including the deposit rate as a measure of the level of interest rates is that it is endogenous, since it is jointly chosen with lending rates by banks. When instrumenting deposit rates with their lagged levels, the coefficient becomes insignificant, while the estimated effect of reserve requirements becomes larger and more significant (not shown). Alternatively, when including a measure of the prevailing money market rate instead, the results remain broadly similar (with a somewhat higher estimated coefficient on reserve requirements); due to more limited data availability, however, the sample is substantially smaller. Regarding the effect of economic activity, a one-percent increase in GDP growth is associated with a 0.2-0.5 percentage point lower net interest margin.
Higher concentration in the banking market is associated with higher interest margins but the H statistic does not enter the estimations significantly. Since bank overhead costs are likely to be partly a reflection of the degree of competition, we first regress overheads on our concentration and competition measures (the five-bank concentration ratio and the H statistic, respectively) and include the residuals in our main estimations. The five-bank concentration ratio enters significantly and with the expected positive sign but the H statistic does not. Taxation, indices measuring the availability of information, and the strength of the legal framework, while entering with the expected sign, are not significant after controlling for other factors. One possible reason for this is that measurement problems impede a more precise estimation of the effects. Robust t statistics in parentheses. * significant at 10%; ** significant at 5%; *** significant at 1%
A. Alternative Specifications and Robustness
Panel regressions for the period 1999-2002 broadly confirm the results but also provide some support for the importance of the legal environment, bank profit taxation, and foreign ownership. In panel regressions with country random effects (columns 1-5 in Table 4 ), the results regarding bank size and bank overhead are similar to those shown in Table 3 . While the size of the coefficients remains broadly unchanged, not surprisingly, the statistical significance of the reserve requirements variable diminishes somewhat since it does not vary over time. In contrast to the results in Table 2 , the property protection index PROP now enters the estimations marginally significantly in one specification. The results also indicate that bank taxes (measured as ex-post paid taxes on bank profits) matter, with a ten percentage point increase in profit taxes raising net interest margins by around 0.15 percentage points. The foreign ownership dummy enters significantly with a negative sign, supporting the findings by Martínez Peria and Mody (2004) that-ceteris paribus-foreign banks are able to charge lower spreads. At the aggregate level, however, the fraction of foreign-owned banks in a country's banking system is not correlated with spreads (not shown).
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The results are largely robust to the exclusion of outliers. Within our sample, Malawi and Venezuelan banks stand out as reporting large interest margins, and Brazil as having large reserve requirements. To ascertain whether our results are driven by these outliers, we ran the cross-country regressions (1)- (9) in Table 3 excluding banks from those countries. The results are shown in Table AI in the Appendix. Compared to Table 3 , the size of coefficients for some variables-such as those on equity/total assets, overhead, and deposit rates-falls. Moreover, GDP growth and the profit tax rate do no longer enter statistically significantly in most cases.
Similar results were also obtained when using an alternative definition of spreads. We ran the cross-country regressions using the following spread definition: Spreads2 = [(total interest income/total loans)-(total interest expense/total deposits)]*100.
The results (shown in Table AII) in the Appendix, are qualitatively similar, although the magnitude of some of the estimated effects differs. The only major difference is that bank size looses its statistical significance in the estimation. As expected, the estimated effect of reserve requirements on spreads defined this way is substantially larger: a 10 percentage point increase in reserve requirements is associated with an increase in spreads between 2 and 7 percentage points.
B. What Explains the Difference Between the Level of Spreads in Latin America and Other Developing Countries?
A decomposition of the difference between Latin America' spreads and the average among other developing countries highlights overhead costs, high interest rates, lower growth, and reserve requirements as key factors. Decomposing the difference between average net interest margins for Latin American and those for the other countries in the sample (based on results in column 4 of Table 4) indicates that the difference in overhead costs explains about 1.7 percentage points of the total difference of 3.3 percentage points (Figure 11 ). Differences in reserve requirements contribute another 0.5 percentage points. Higher interest rates explain about 0.4 percentage points, less developed property rights contribute about 0.2 percentage points, and lower GDP growth about 0.15 of the total difference. The other factors discussed earlier fail to account for a significant fraction of the difference in observed spreads. Table 4 , Column (4). Note: The dependent variable is net interest margins in all cases. Absolute value of z statistics in parentheses. * significant at 10%; ** significant at 5%; *** significant at 1%. RE denotes country random effects, FE country random effects. In the FE case, errors adjusted for clustering at the country level.
V. CONCLUSIONS
The results of this study suggest that, in comparison to other developing countries, spreads in Latin American banking markets are likely to be higher because of:
• Less efficient banks, which in turn is likely to be a reflection of weaker competition, • relatively higher levels of interest rates, and • higher reserve requirements Furthermore, a less supportive legal environment in the region contributes to larger intermediation costs. On average, Latin American countries do not differ markedly from other emerging markets regarding bank profit taxation, the availability of information about borrowers, and key bank characteristics such as average bank size.
Therefore, promoting bank competition and efficiency, providing a macroeconomic environment which is conducive to lower equilibrium interest rates, and reducing reserve requirements are likely to be important measures for reducing spreads in Latin America.
One potentially important issue that we have not been able to investigate here due to limited data availability is the role of financial transaction taxes in influencing spread levels. This could be a profitable area for future research. Robust t statistics in parentheses * significant at 10%; ** significant at 5%; *** significant at 1% 
